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1 

PROCEDE ET INSTALLATION DE FORAGE ET DE CHEM1SAGE DUN 
PUTTS, NOTAMMENT DUN PUTTS DE FORAGE PETROLIER, AU 
MOTES DE TRON£ON5 TUBULAiRES ABOUTES IN1TIALEMENT 
SOUPLES, ST DURCIS IN SITU 

aaaxnineai ao puiis de forage p&ntfer, so trasyen d'ua erasable de urai^ccs tafcutoes 
, o-u ^cmsea - simiiaira, id dalcmcfll seupta, apfc» & are re^to toagjaaaiaaieaKaas 
sir d&sMaecw* poor^ iatnsdmtwdsaa pie, pas & are depi to nafiate^i aw 
r«ffiei d 1 ^ pc&sk® intern pour preadre w» !onB« cyJiadriaae, el eofia & 
ri^l£* aits ^ ^ymtedoo d* Sew paarci, r«ac^bnsaeat tnum**^ <Tium 
pnfonaa icpitfe &aat & diiBeaaon maximak t^bie^t iaferieaie & sea diaa&tr* 
im«me A 3 'gfcrt e* iesdta pnffamiea pasz^nl «e£ pcrtioa d'exareaaite 1 to le 

diam^rs - aprta dt^iienaat- est legfcnmeai sapariear 4 cdffl de la prffcnse, qui 
pcrmd ki^ jcccrica aoo*-a-bottt par mbctemeai, iv«c recc&vraneai de kdile pontic* 
dNsxriate. 

Aiasi, ca rtcoumt & ce type de ptfeTonae, <jui est ecanue en so* 
- 3Xtoa*ea« k dccuaeal WCV A-W/218ST7 - il eat pomUe d'obtoir ua cfeexamge 
d'uatSaaii^coo^tsttfWteU 

A cat 4prd. il ccavieal de nippete qa'avac to chemiaages <cu nifaagaa) 
irsdiu^^ ccastiittfa par to tubes ea sder. ea cat oblig* d'utiliacr des Ucasscm 
•mt»il^3 ^s^»^«3, ^ difisai^dfaoi«aa« « ifcacaion dufcmiau pusts. cc qua pose 
da pit&toea d'iasadiatjas el d'espfo&tatioa ultaiiesH* du pats. 

L'ofcjectif de I'iaveatioa est de proposer im pnoce^ de forage ** dc 
d*£a;sa£C du paita, a I'atdt ds ^ctocs type meatier d-to, qai puasse ^ 
mi3 en ccavre de la&niere simpic ei rapide, a faiWe cofiL 

Ptottr ceia, et coafcna&aeai i |laveaiioo» oa cc*nraeae* par mettre ea 
ptaaunpre^twngo^dudttdH 

sraacoa *taai Search vqra la bas. 

U imjo&^adoa i'iiweanoo compete 6^ aavauo: 

a) oa tat paaav axialemeaZ, de haut eabaa. a fcravers iedh troc^co, ua 

fornic et de atcf oater adapteea pour raoevdr le treason auivant ; 

b) oa reare l*oool de forage ; 

c) oa iatroduit oae prffonne, a Petal nc0ie*, k i'iateneur du jwta ea U 
f*i«at tnvmer le m»cca dejaea pbca, tfcnla pmitioaae oDnvenablemeaU t'iiiairicur 
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du aou, *> portion d'«Mrfmi* haute vcmt <e p»a«r * riniarkur <k U portico d'ex- 
tr&aiK iiorgie du troopa ; 

d) oa isirodwt uo dmeni fluidc au food du trow, autour de la portioa 

d'extt&Tiiuf tasse dc la prff erase ; 
5 ^(^affoduitunnuide^p^oA^d^asuptocureitodaili 

du eM.4 ^Kri^^bp^oawrfmdeUd^a-^e^ent, progressiva^ 

to «, JaiK. **> refod^nt lc tixenl. dgala»«a de to « taut, autoor de la prffom*, 

0 scat sa maufieaat la prtf «m* ecu* }H«8on ca ea efcarfTe to 

10 card pew ia p2fyas6risar ; 

^) Je caasfli syjiat pria, £t ia prifor^e aysat durct pear ccasanssr an 

soufUge & a U?x3ytoeriaJioa de to prtfortae, ai*» qu'a Udiaribuaca cn ctmeat ; 

h) « ^to 1'opfcUioa poor ks Crca^ s«vwa. j^'a ooteair ia 
15 kasgiaairda caiis cteaisd wufcsatie. 

^rve* dc rMse aptes a rigrer v«s 1'exterieur pour fonnar dea vem*. ^uIbxt^ 

r^-aaniteparticuiiere^ 
20 ^^^aoo^^vcn^irob^docoa^ 



25 



30 



35 



nremier *at d'wwxibraaett miniflMl. M peroeBaat de 
d^ea place. aaaeccodAaUd'eaeomto^^ 

jaisdjrfe du tnsj «t us Jros&ffle etoi, d'eseombreineat wsximsi, pem te forage <5e la 
psrfe du bct aestio** aiwevctrlaporioa flargie da laprfforme. 

Qwa wn mode d« rfataaboa preferential .roudUage Benrafltaugaofteeeet 
itapcJyuv&iadoa detoprffoone, aa*i qu'ilatfstiiUaio.dudmat.oon^-*** 
a dc^e valva plaoSeea parti* te»»d* teprffonne, si aj* a diatribe steevmoS^ 

L'iasadtotica de forage e4 <fe cJuanisase, qui fait igslement partis de 
pn^Wo^Kmaiatom^^ 
qu'dle ccmpntad, w setede pints : 

. ucc bebine de stootage « de reception, a 1'ctot enroul*, da lad.le 

Frff<HTBS ' . Bne ^^oabai»reattfedupwtt,apteipanostol«gadaie« 
riattodiidioo. daaa la puite, da to prfforme «t daa cSfftot* oudlbgea aemataufaage 
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.tebabuwdeitocl^ 
jr^dtfcni^esap^ 

de ass tubes contenani on caWc servant a l'alimcntatton de la procaine eo ccunmt 

- ma g&s&sSeur de ccuraai fectrique, 

D'autres caracterwtiquea et avantagcs de rinveatioo apparaXtront de U 
&xmpicn «t dss tessim aoacs& qtsi *a repr&*at£isi, & ample tiirs d'exernpks son 

tomt^auai^deiite 

ass dsaajRS : 

tes m&mtz* &»5» r<spiraftco de forage <k la panic da psifc «jua doil tece*<»r la 

prefcnssse; 

. ia f lgwt 5 ^ taw vu£ sdsemafique d'ysse pj^onoe et 3e rnatiBaje dent 
.die «a tsdi^aire, ava^i snise en ptee, dacs le puits ; 

- tea figures 6 si 7 loci des vues partiftHes do raxtatimit* tesa de la 
^ totisto a .iUttttw le priacipe de la doubS* vslva deal est poarvye U tto 
d'castiltsgs ; 

- tes fibres 8 i 15 mwtra^ Us difTereaini topeadeffltoe wpteoe^w* 
psgtasae an bcaa d'ua sconce dtja ea place ; 

- la figw 16 repr&eate fcfataaiiqueaeat. ea coupe axade, iffl posts 
dss^iW par trcb ^» caaxjaua abougs; 

- la figure 17 es« «aa v\sa acfe&a&tiqtie mootra&l lea difTtanta msfc&iela 

ccrattotifc d« i 1 iaatMlaaka, dtu6r ea *sface {tete dfc puta) ; 

. <es 18 &30 - 1 &h$ile plus petite - iflusteent te foacfiaaeflicat dc 

U figure 1 rtipafeate I'axtrfmitd basse d'un puits vertical ea conn <k 

faageetdBdwri^ 

^0 eH*M fpe. 

Udiamkre D decstla p^e 20 est legfameatpJas grand 
ddsia panic prisdpak 2, a fcien cull est possible d'embefoar la wis dam Its antm des 
tns^ca3 2, &vec fm^vremeet forties d'exUfeite 20. 

Nous aiksos mainieoan* decrite de <judle maaiere va Sire mis en piace. a 
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Pour ceia, corns* illustrfaux figures 1 a 4, on commence jar forer un 
tjradk^n^arecevoifce srcmoon. 

A c^i dTei oa utilise ua outil de forage 1, du gears trypan, qui a la 
particularity da pouvoar €tre ritrseti oa dilatf radklemeat, dans tnas 4tais d'eacom- 

5 bremeai dif f £ress&. 

Daas un prwier tot, aiustrt a la figure I, Toou! est rftracte* an maximum 
dc tflile cassu^rs <5Ufi giaade ^ii^acftsioo tnussvjejsste asssori^ isbrs pas^g£ a 

Dot cec to, 20a «Kombr«aeffltc«cte 
10 m vvmtez coaocs, V*xsn\ <k forage 1 e®4 fix* h Y^xahm^ d'*s« ^ 

iafeoUire 10, q»a por» is de ftwtil «a rotedaa, ei 

tecisa^ assort 

Ccm«* tsle vma piu* loin, la dge 10«rt mat&hVexX&aMd'vmv** 
mtos&\kpx a to ***n3ui* sur un tambour nktp&ttf dispel ea surfaoe, *a tfse de 
25 puito. 

O&rtf ^»ecoad£atds<^^ Uiusfc* ft & figure 2, la parte 

L'oudl ayrt ft* ctassatu ajuataeal <Saas le puto, 4 teaYOTk«akage2 
deja en piaee, oa p*G*oqu£ cs <^ossaesi rwfial m diam&i* 0 Icmro'il est arrive a 

trce^m 2, <tas k prcka$£Siemd©cdui^,dai»leEoi S. 

U prcfo**toir de fcrags ccmspoad a la longueur du trocooo que V<m 

L J oy)Ui I pessastedfis organ® ite cot^ a^tiooi^ 11 qui peoveotare 
<gpk*fe radialeowst a an toHre sapfeieur a D, afio da poavoir r**vcir la portion 
dtargiadn tnssgoa a ss<sm^ fin place. 

Cojnisemustrealan^ 
30 i«n ^rgiasaggaa du ttcu 3 mxuae ccrtaifle feautear. 

Atefifcre4onaddrigndparUrtf£i«oce30U J TO 

<iutto«3,parUftfdrax»31Up^ 

basso du trcti, dont k diarjstoe D eat le la^quecduidelaparticSa 
Xjap^caE^rcjs^tee 
35 gfefel que cdle dtoHc ea dAril <fer* k WaA-94/2 1887 dftja oil*. 
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goaflabie, d« f@if qu'm a affaire 4 ua trou borgne ; tie pte, la preTonne 4 possede ane 
portion d'cctrtofeS toss 40 de secaoa elargie. 

U pitfonn* 4 est supooriee par une age mbylaire 5 «s eder, earoalabie 
5 aur ua mmbcor atodcag? situs' en surface, ei qui pannet <k la fairs descend** a 
riat^icur <lu puits, txdclui fcurnir iea Htrides da dmeal&teoa * de goaHage, mna qae 
Sesergk £!eciric,i3c pew ia p^ymSrisaSioa de U fxreTcnss, par rinieraeVSaire d an 
dttpo^deraawrdoa^ 

par k &no£ a*#as8 "Ca.L£D TUBING** - ea sfcregg "CT." 

Ccraa*^ «rt tent ska* is WOA-94/21887 dta, la j^wffle^ 
obaanee Hiss s?On&sit& fcuttt * b^sc, de maaito^asdse, parties msactaaa afrsefaa- 
c3e@ «5/eu d^cc^^pablea as fia d'eponaiica, 
35 u to diatrifeatnee 51 pesseds use delete valve 52, 53, adsctiaabk 

se1ectiv«m£a£ (dep *aa jwriasos), 

Qacame illimre figures 6«t 7, la valve 32 perme* de distribaaer an 

fli^ikforfla^ariat&iew 

4istribwunajis^ft^ (necaeaj). 

savers le sroaB^ca de cteba^g 2 deja ea place. 

9ka ea^eada, pour que ced soit possible, it est atesstdre que Psocan- 
UeBKattememAdela^orr^ 

25 dej^quteonw|x^ 

Lcssqtsa Ia peTanne est repUee star eflenai&ne, eUe pr&ease uae scc^^ 
•IT oa *» recss© d'esearic* - comma Ulna* par exampte a©x figures 6A c* ©B> 
re^aclrveiaeai da docaincal WO-A-W 

fe d faw cuculafac 
30 La$rfcns^4e^positic3U^dTOle 

d'extremite'pteler^^^ :*a longueur 

du trou 3 est d&eraia& pour que, dans cette poaitioa. ia portioa eupenecre de la 
p^crae^fcoaveearei&riderelar^^ 

Ga precede *aoo £ 1 'iajectksa d'uae dc«dedmeniliqiikte6ilaba^ikla 
35 preforms, via la yiUyb 53 (Heches J, figure 9). 

Le citaeat est dscasi pour avoir une density voisine - voire Wgereateat 
r ip*r j*»™ , degrfU de U teue liquide 7 *e trouvaat dam le puata. 
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L'amveedednseMakbaxdelapfffonnad^ done cette bote vcnle 

hauL 

Conme illusue" & ia Figure 10, on proc£de easuite au gonflage de la 
prffonnc. ea injectaa« ua Hu.dc sous jressioa 4 !\a*ri«tf de «Ue-ci. via U valve 52 
5 (flectesl). 

II a'agit soit d'an liquids wircdvit de I'eattefleur (depuis la tfie <te puits) 
par le conduit 5 daas ia prtfW, sca< <Tun Jiquide <eaa». b«« cu peWle) prt»atdaj»le 
jmita fit pomp£ daas la prisfonoc. 

Ui^dc defeat 

g,^^ va to ^sra*™*^ * ta« ven ie faairt. cammc uysabo&se' par te 

n^ksC llSa figure 10. 

A dtf a*rt, progwaioQ |cnfia^ fa bas ven Je to peui ccaslrfc^e 
en nrfhroyaac, te long del* preTcne, uns s&ie de bagues de contender fsraagsfcies, doni 
i 5 te miii de mpfera ^ a ce de p*c pzmxm. 

paici du pdta, comw r/mbcii** pax la fl*cfc* 31, tandasque 3aboae7 seirouwe caass4Se 
vets fc taut 

De pntf^reoct 1c vdusse dc sitae** penpfcenane pas saflmni pour 

D«pitfei*oG*,k pretty 
cted, priss sendws^eaire uae f^a iaterieure et one peaa exteneare clasU<p*es, ei 
25 mume. intent, d'ec* i*«*ve center <fe 1* tease ap*e a mis**- vera rctferiew 
powfonneTtetaineta 

Uetc preforms de es ^ors ss« decri te dans I a deasands de bwrrtfrappaa 
94 0869 1 depesee !e 7 Jailkt 1994 par la deaaadetette, ct dsns sea extension interna- 

Ces veriest annates, r^partis lout le long de la pt^fcnne seal reT&enofa 
9 ; d« pOt&t&te U «t J**™ une deasic* pies gjaade de vnro«s (c*e*t-a-dine un 
tertaealplusf^^ 

nwniere a asaw «ae bonne dtaaciaeirf dans U liaiaon boul-a-bo«t de* different* 
35 troaccna- 

Le csaaiSTaje ei la polyin^risatica de ia preToraic soot realises une fois le 
ganflatc taming la presato de scaJTage extant maintenue irir^rietirdelapreTtmi^ 



2741907 



10 



20 



A litre iwtalif, ia pressioa to «t <k rordre de 15 fears. 
U chautfa^ de 3a prtforae peut ss faire aoit as iocrwlubwit ua fluide 
cte^d i I'iaifrfeur d« la prffcreie, soil pa/ rfcactica dumiquc cxoitermiqua, soUeacore - 
de p^ereac* - par efTct Joale, *« «o^n de S **urta«ces dlectriousa (fas chaufTii^) 
dispel dam fa p^ de Uprtfme ou ij*w»i^«lle<^ 
aecirique dtpds la t&e & pais, via la age -**C«kdTabia« w -S. 

A ti ue iacfi catif , 3a wip^m: atesaafre a la pdye^rsaasi o* «* de 1 Wrc 

Ixjsqiae ki pdyn^Uicii 4es vam» 9 ei de Sa parri de p^cmaest 
^^c, « que to dx^ 6 a f* ^ pi* (fif*. Wl. •■*» r«*alla*c 300, 30. 51 

(ScdttX. figure 13}, 

On iisaaite desa ua cutil coapa (501) 4 r«ntafit« da ttbc 5. e* cm 
dfceups !e macefesn d'«aix**ltf -de 1 '*xtremi^ tana de 3a prfforme {pdyaierke*} 4' 
{figure 14). qa'on aurife. Oa oj£re 3^ ixj&bs maaifcre pear le maaetai 

ae&S k tufaage pnWdsai 2 {voir figure 15). 

L'«p&atioa qui vieni d*£*re decries est fekso s6r rfilMe, treason apres 
srcis$©a» afia d*obteair la professdsw de pata cSwaiis^ ecsahait£e. 

Daas an de t^iisa^ca poaWe ik la f^onac. odk^i a «ic ime 
expose* & 30% de Me ^«cy « k 70% d» fibres de vem, «o* i*e ayaa* «m 
^^cw de t'odiede I4n ; to pssua inSeVkafa * asctarieare, ea cacmtcho«c 

A titre i&dieatif, la portion principal© de la prtTcnae 4 po s sfr te , & I"** 

25 d^wtfamfcmuaen^^ 

184min, Wis que la portion 40 possedc an diametre iatenew de I'«d» de 

l8Bmrteiunda*iieirees^t^dbM 1 

Ijes portos 30-32 el 31 du pwtt oat dca diamWro ow^eiB de Tordre d© 

197tais et de 244,5mm, respe^v^esL 
LatagumdeadifTer^^ 

simpleutreiadicrif.la^^ 

La figure 16 represet^ i» pwts f chemi** par ua eiueabie de tnss 

<rai penuet de ccettre en ocsivtc prcrc&i£ sekai 1 'icveatioc 

" * Surcetie figure, k ifte (kpuits, rtfercocie 55. art equip* d'W structure 

nrftaUique(chfts«ij) lOOenicwmilUtaJedcpaits. 
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Ccse structure 100 pom ua injecx^ir 101 pouivu d'un sabot d'appui 102, 

lepuitsourciiAdeceiui-d ; die ss trouve 1 1'aplcafede I'eotiee da puita. 

On a design* jar U ftfeareae 54 tuobeur dc stcdoge wr ieqtiei erf 
eoroulee la prffcrme ; cBc esi support** p&\mw*gx^ 

La rtferasee S40 d&agafi un saixJ 4s »pport el de guidage dc k ^cnaa 

Us itf&vficei 56 ct 57 de«£naa das Mbcaaa sur tesquela *oot «awU6j 

La iabc 560 sjcrt % 5*$pcrtsr «H & ^srssr rou&S ds forage ; it tabs 5 
(ccmsae <&jh AQmtth popster la fcTorm ft amoer las Oukks ck 4c 

L'&edncaM ^ fcuraie par un ^&*«r etadrique 58. 

Ds tmti&z% chs&que, 1 *ena€e du fmls k farer 2Si katkissa&at gasuQ d'un 
cuvc&geSSO. 

Lc iiep&a 1 est Mapt^ i i'sxtrfmitfi da tub* 560, icqttd est derate du 

02a $ft^$nfe alGrs iUJ fcragB du trou, ife ftHine ^tagfa 3, cestui^ 4 
psBsassr ttoa^c® (figure 19). 

Apt** laise^a place <k U^ctme, ds^^<mcJ nu^au ro^et c^a 

25 eoi^tece*Hiit«at^<30^ 

54 (vide) sur tequelle 6sit ku^aascni stcdafe ia preTonae (figure 20). 

La preTonae nwe itou£6e, 4s asmi to tasdga,9jacuvdlsgB5S0. 
On derail eu^ie les ccaisaxic&s Ijyttautiquc el dectrique avec Ja 
prffcnnfi, ca UMteUc st oa aetUe da saaaiirc e^aacfes satour da U teie <fci psats un 
a^amBa^dafiAOTi^sd-boc A, osci jar me cooveatoffle^(fi««21). 

A raids de t'ouUl de coupe 501, porta* par le tube 5, 00 decoupe les 
asaacfaoos d'toadaesai ta* ** fcw (figure 22). 

&age* 3 psoksigeam ie 002900 2 (figure 23). 

Ensuite, do calibre ks dtaaetres ct csx venftc raligaejoect du troo^oc 2 el 
du ttou3. il'dded'nn insmsment spproprie' 1003 (figure 24). 

Oa met eo pbee ta*e nouvdlc pxeTcraie (figure 25). 
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Onlafatdescoadrectesie putt, e* ca la pcsritioratt canvtnablemeat dsn* 
lc trou 3. Go la conoacte au tubs 5, el on precede au goaflage* & la dmeafiaikm, el a ia 
potymeiiaatioa (figure 26). 

Oo retire Se ccaduii central 5a qu'ou remoflte et qu'oa enrcule sur le 

tembow recepteur 54 (figures 27 et 28). 

On waspecd i'atftt&s coups 501 &u tafcc 5, el oa k |^ ^coujwr 

Oo oteerat aifia dsux ron^csas ngkks* *£x^2A, IB (figure 30). 
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U Proc6d£ pcair fcrer a cteniscr ua puia, tsotmmeai unpuita de forage 
p5troiier T au moyen d*un eosmUt de iron$ons vubuimres - oa prtformes - amilairca, 
iratialemeci aoapieft, aptes a etre recite lonsiaafiaakaieni sur elles-meaies pour to: 
infiroduiies dans 1e perils, puis & Sire depdi<se3 r^diate^ai sous 1'effet d'aae presumes 

saftioa de leur parct. reacoaabreasttH aaasversaJ d^use pr&Tonae reptile e'iaaJ de 
digacqaca maxias&te $timhtef£s&i iafgfiessns a aoa fess&cre iaterss & I'&at depted, e4 
le&ditaa pfgfasaes (4) poas&dsal s^e portal d*«aarfmitf (40) «^ 2* djaaates * iiprfea 
dgpiiemai * est MgteBSBi aipgdeux- 3i cdsn da i=3*o ds la prtfasne, ce qwi pcroel lets* 
10 josadica boat-a-bout par anfccftemeai awe i^javreaaaai ds tedits pcatjoft d'extrisxuf^ 
{40),cara£terisa6par fahque, ua prcmkr croa^sa £2) ayani wis ea placed* cdtcde 
Parte «$a pais, sapartksa d'eaffcraig elar$* <4G) fefxyk ven Ie baa, 

a) oss fait passer asaJeaient, ds imrt m c&3 4 txavenr ledit troacca (2), 
cftitiS de fo^&e (1), st on feme awksso«3 at dsa? ie prdcagtiBeal de cs m»i$cn (2) ua 

15 tnaa (3) de tame et de profoodeia* adapfifas pour recevcir ie treason saivaat ; 
bjcnieure roitildKfoa«a(l): 

c> cm icinsdiat ussa pntorms (4), a I'sSai nspiae, arifrtenear du pests ca fe 
faisant tweoer Ja ttoacan (2) d=djii as piace, pesiticane coovawMesaeat 4 

f inftfrieur du fcou (3), aa porfcea d'exto&ai^ isa^J ysa&a* se placer 1 fiafifcieiar de 3a 
20 pcjrticad 9 £a&toMto^{40)dutrcm^J2) ; 

d) ca islxcdaal isn cin%eai fhadb (6j au fo*»4 da inou <3), aulour 4s la 
portion d'exiremitg taae de k pre/onac ; 

c) ca iatroduil aa fluide sous prtssaoa <8), de densite* sap&icare & la 
densitd da anient (6)^ a Vinfe£ricur de la pttforrse (4) afia de la deplier T^salecieat, 
25 pjt^re^veaaeatdetee^ 

Oawtcnmaifliaa^ la pr^enne icus prcsaoo intense, ca en chaufl© la 
pmpourlapobrin6im; 

g) Ie cisacat aysut pris, et la pr^came ay^ii darci peer coostituer «n 
30 ttcssgoa tubwlaue rigkfa do cfefisaiisa^e (4') t on Jrtijre ®dal«^»t )es ootiltege* ayaat »ervi 
aa goclla^ et a Ui pdymttBato de U pr^o^ 

b) ca feilte Toperarioa pour lea trochees aujvants, jtoqu'a octenir la 
tcaguear de pdts daemi^ so«to tee. 

% , PrtJoW aeloa aeveedicaaoa 1. awz&6ns6 park fait qc'oo aalise ua 
35 outil dc forage (1) du geare Ir^n, apte 4 occ^psr ^ectives^ai troia &ats de contrsAOo 
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radiate, a avoir un premier &al d'cacombremeot miaimaJ, ]ui penacttant de pawer & 
3'ingriftw du ttoogoa (2) dcja eo place, ua sscotsd &ai, dNeacoanbrmeat iirtenneViiaii*, 
pour te forage de la partie priadpaic (30) du trou (3) ei ua irrisifcme tel. d'enasrabtwnem 
maximal, pour & focage (tela partie (3 1 ) du irtju (3) to*ia& 4 recevcir U pcrtko flargw 
5 de la prdf error (4). 

3 . FfrooSdi adofl la rev^ioukxi J cu 2, cai^ct6ij^ par te fait qiw Wat 
outillafe cotapread uo« Ifife (51) ado»c4* vai^s {52, 53) pbc& ea partie tesa <3e la 

Intone (45 a sa draent 2eide (7) a i*£&&i*s$r & cdte-d. 

proc^S 4Bdflar«ae to xwadkariooa 1 a 3 , co*»&iaSe gar to Tai * qa'dk compressd. ca 
. oce feofeke {54} iJc «tocka#e ei de rtfcspiioa, a <earc»U£, de tedite 

pn£fcn&& (4) ; 

15 - uae tfte (ICS) sur0ocato< i'«wr6« (55) <fci puis, jjMe a pensetire is 

guidage st rinUwtoft<m tow le puats de Is pn^anaa (4) <H to diftercate cotUlaps 
Mrv^aafor^daputtsanqa'au gonllas*^alapdyfaMs^^ 

- to fco&fiof (56, 57) destockaje a l'^ ds m&aliiqu*s 

dasdquo&ent de?cn»a«es (560, 5) a fmrs tocsedrs si mn^ntar icadi* oataHagss 

30 daas k i*«o (5) de ce* tefee* caofenani uc c&bk smaai a rsliresnialica de la 
I^<^^amra^^ec4rks«e ; 
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54 PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
* WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the weil 
is accomplished by means of several preforms (4) 
coaxiaily abutted, which are Initially flexible and 
folded back on ihemselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is seated in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wail of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 



[vertical text in left margin:! FR 2 741 907 - Al 
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PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBUL AR SECTIONS, AND HARDENED IN SITU, 

The present invention concerns a process for drilling and lining a well 
particularly oil well drilling, by means of a set of tubular sections— or preforms— that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and .said preforms having an end portion the diameter ot 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 

Thus, by using this type of preform, which is known, particularly through 
document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
\ of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing coward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 

\ inside the enlarged end of the section; 

J 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools, that were used for inflation and polymerization of the preform, 
as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

. - an electric current generator. 
5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation, 
in these drawings: 

- fitrures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation m the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 

attached, before being placed in the well; 

- figures 6 and 7 are partial view 0 f the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

1 5 _ figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 

three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30— on a smaller scale— illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the mam 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 



2741907 



To do this, as illustrated in figures I to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure L the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool ! 15 attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
10 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deploy ment illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially -qua! co 0. 
15 when the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2l the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 
reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 
diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammaticaily in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/218S7 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated m figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 {arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by "he arrows H in figure 10. 

If not, the progress of the inflation from bonom to :op can be controlled by- 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resm wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resm that can migrate toward the outside to form nng-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 5 1 (arrow K, figure 13), are removed. 

A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 
sleeve at the upper end of the preform (polymerized) 4 ; (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxialiy extends the preceding 

casing 2 (see figure 15). 

The operation that has just been described is of course repeated, section after 
section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 

By way of example, the main portion of the preform 4 has, when unfolded, an 
inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 

The length of the different sections can obviously vary greatly; by way of 
example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2A, 2B 

and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 

process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 

is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 

and 5 are coiled and stored, respectively. 
;Q The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the pulverization). 

The electricity is furnished by an electric generator 53. 
The reference 59 designates a control cabin for the operation. 
l5 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

2 0 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized ijLSiiu via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety dev.ce A is installed and sealed around the well head by a conventional 
technique (figure 21). 

?0 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 

extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the cubing 5 and lowered to cut the end 

.sleeves (figure 29). 

Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 
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CLAIMS 



1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set or tubular sections— or preforms— that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at us inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
ioined end-to-end by nesting, with overlapping of said end portion [4Q) 9 characterized by the fact 
that a Srsi section (2) having been put m place from the entry of the wdi, its enlarged end portion 

(40) turned downward, 

a) a drill tool (I) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next ssciior., beneath and as an 
extension of this section (2); 

b) the drill tool (I) is removed; 

c) a preform (4), in folded form, is inserted inside .the well causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 

the wall of the hole (3); 

fj while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 
the lined well is obtained. 
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Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 
5 of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower pare of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

1 0 cement (7) [sic] outside it. 

4, Drilling and Lining installation, used to implement che process according to 
any of claims ! to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
1 5 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59), 
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